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PURPOSE:To vary voltage to be applied to a piezoelectric device and fix quantity of ink to be discharged 
from each nozzle by shifting ON/OFF of a select means in an unsaturated area of drive signal to be applied 
to the piezoelectric device. 

CONSTITUTIONS charging of a trapezoid drive signal which is outputted from a scanning voltage 
generating circuit 3 and charges and discharges a piezoelectric device 4, one output is selected out of three 
outputs having various pulse widths to be outputted from a pulse signal generating circuit 7 in accordance 
with information on quantity of ink drops to be discharged from each nozzle of a ROM 16. When the quantity 
of the ink to be discharged from the nozzle is large, a MOSFET 5 is turned off before the charging is 
saturated and the maximum application voltage which is lower than saturation voltage of the drive signal is 
applied so as to reduce the quantity of the ink drops. 



Inventor(s): 
Applicant(s): 



SARUTA TOSHIHISA 



SEIKO EPSON CORP 



Abstract 



Data supplied from the esp@cenet database - 12 



http://12.espacenetxom/espacenet/abstrac^ 3/11/2003 



(19)B#Bffittr CJ P) 



02) 'jk m # ¥? & ca) 



^^6-8428 

(43)£tP3 B *FJ£6*P(1994)1.E 18 B 



(51)IntCl. 5 




F I 




B 4 1 J 2/045 








2/055 








2/205 










9012-2C 


B 4 1 J 


3/ 04 1 0 3 A 




9012-2C 




10 3 X 








mm* 5fest^c 6 jc) 


(21)ajlB#^ 


^¥4-164949 


C71)*g|A 


000002369 










C22^£1B 


*Fj£4*£(1992) 6 J!23B 










(72)36^* 


mm 






















(74)f^SA 





(57) Wfi] 

l:MO SFETSSrOFF Lt, Be«b«*^«asitB:/E J: 




(2) 



4#df]¥6 -8 4 2 8 



1 

*y hstPP^* KOgg»j^fc(-^^-C, K«HB*ftlS 

zmmm^t mm ufcR*s^/w^«*»ofs**a«[ 

*Sr31Ri--&fB*i«*a £ ft JMffl U 
(cJzDBEWIIi^JrBiiPSixSWESrpraCU ftyX^ 

<o qtffl $ *t£ >r >^ sat— en-*- s c <t t-rz 

[0 0 0 1] 20 
[0 0 0 2] 

0 *4#rp^$ft, 6 0-8 9 5 3 -9*4* AfC** $ tltc 

X/i^BflPft^/*"*-**:*^ #yX/uBHni:*tlpJ-r£«fc 
9 (r WIB^IPJ ft — a £ iirr JEHIR-T- ft BBK L TflMfc £ ix 

-c^5o roai^y refMt^ftffiwss^Biao 

UTJEm^ftf*^l^-tt, r^Nrt^»ti--5-f^^^» 30 
EEtc J: 9 >f ^SBfty XyuBBP^e>?ta*ii:THi»Jffl« 
Id h ft 6 fc*> 
[0 0 0 3] ^(7?J: 5 fcJS*^^ * K*w»V^Trt, 

y^ftt^) ^^^^ < t^L<^p p pSft^Mb$iir6 

SBdWH' $ i/Z ft«/*i-£«»o;*:# * <otf fco 

yX/uBBP^tStotf^oS^lc^D^f^^ft^ 
*4otL*5, -<?M v^ftft«jE"T6^«)(wttJEfl: 
sR^tcPpaoSixS1BIEft^*it5*ife^— ««J«-*e> 40 

[0 0 0 4] 

RttSmSHftW+S-tli. W^yX/uS** 5 *^^ ^ 



Sj&sSS Lt^>f l^S^y h^^co^y ^*fc*3l^-C 
[0 0 0 5] *»Wtf>BWtt. X/uJR<D#i^7>f 

[00 06] 

[WHftWft-rsfcfe^s] ±«a««ft»*-r5fc«> 

^jfett, B»«»ft58^i"-5R»i(t#*^ai:, WIS 
JE«*^ftlB«l"r5E«* : ?'K«i*«i:. *MBIB»«* 

»**a j: ?> ttiti ztczmmm^t mm intern** 
x«ft«Fofs#ftis»ffi*-t-6^/^fi#ai**a * . 

<o«^b i o<ofB-^ft5SRi-s«^««*a t ft Ail 

7 ft«J ?) <hlcj: t) JEWSR^^Biin SttSWEft 

5rfcftW«ti-5, 

[0 0 0 7] 

[HM^i] iai(-*»iB<oiiifi«ft^-*-« Ki««», 
^ft^aims^u. Hi^j/K^yx/^ptMte 

JEBsB^F-, 5(iEEm*T-4ftil^-r^)^aT-$>^N^^ 
>*vHffa*h7y^^ (MOSSFET) . 6 1* 

/u^«ft*"*"5fs*fta»u*-r6^^^«-»ai**a 

(ifS*ja«*a"C*>5iru^^lHlK. 10. IK 12 
Ii7y y^ny^EIK, 13, 14(1#*. 7!)'/^ 
70^10, 1 1 (OJ: !3tii^^ix^>{f-^ft-BtfEtSr 
ZtztiXDy y^ft*, 1 5(17 y y~f~7* y^l 2<0> 

^ ft^»«*E«*ixTt^Ets*aT-*)5 y - K 

^-^y-^^-y— (ROM) , 1 7ltROMl 6<DT K 
U^^7^V^. 1 8I*T K^!)^ 1 7<7)*^y — 
ft ■S-tOjJ'jaKB. 1 9HROM1 6^)2 hOf-^/< 



(3) 



%fffl¥-6-8 4 2 8 



-fs^EK, 2 l li^^S^L^^' 1' , ' 

[ooo8] x{g«i J: ambits* p y$\%ftmm 



"CHI 2 tf) 



[0 0 0 9] i3l:^T, 1 0 Ifrb 1 0 5tt«#u 1 

0 6H108 % 1 MttNPNlh^yi/^^, 10 10 
9. 110, 113HPNPlh7y^^, 11 Hi 

*. 1 l 5 ii3i5«M«rfi*, l l 6 fi3£«M»« l l 

l i 2litt3£UtHi**>r 5 

*r»o5te«««HB-9- 1 1 5£m^-f-6 0 3£«*J»fS*l 

1 5KJ: UNPNlh?^^ 10 6 Z^-ZstKm^-r 
Zk, PNPlh7^^ 1 0 9^«»:45. 

^(Oi:^ PNPS h y 1 0 9 t PNPSh7^ 20 

v?*^ 1 1 (m# h ^ y — E&SrflWcU Jfittl 0 

109^ pn PS h y 110 ii# i/y h ^ 7 — 

EiaSds^vbXV^ttffi. o^-D PNPJF2 h7 
1 0 6*s^-^ttffi^«FBBfc # lt3i5«-r5. 3E««l»fi*l 
1 5dS»Ti"3iNPNl! ^7^^^ 1 0 6 3&s^-7^ 

fa^7CJ: DNPNl h7^^^ 108 Sr^-V^Jgt^ 30 
t-5, NPNSh7>"^^107i:NPNih7^ 
^^10 8fiWa!U/ctH«^ h S 7-@8*« 

jsu mm 0 5 «t 9s*e>^-5— ssact-a^^ 
tin £#tm-r<5o d^36«sij»{f*6 tjk«wjwft 

1 2 0 £ PNP21 h7y^^ 12 1 T-flWt*itS=»>' 

60 40 

[0010] *lc»ffl»2 J:Uffl*S^5ai*^>f 

✓u;Ms*«£088 7iiS]***r s i/?m^<n$:h±.fr v 

aiyi^lwj;!!) hy#£tt, IS 2 <7V</u*{f a - c &tti 
wO/</u^«-g-«±[HlKS:ia4(w^-r <> H4<0 

201-20 3ii!7yy3 ^ hv/uf/qyu-^, 2 

04, 206, 208 fi&Jn, 205, 207, 209 

2 0 1 — 2 0 3£*ibU;&£ix5'^;M3^li, 

^$^t^-5t£K2 0 4, 2 0 6, 2 0 8, ^3^7 50 



yf 2 0 5, 2 0 7, 2 0 

[001 1 ] acizy x/u&£[ig»<DT K^iUAts 
r Ky^^!?y^ 1 7*iROMi 6 (:r 

Z> 0 ROMl 6li^J?)EE«*-7-^Hl*nS<x-5«JE*— E 
td LfcfiF^#yX/uj: t) qfcfflSit-S-f >* **: 3 9 V* 

V 01' / 10' / 11' HEWfcLfcftWS* 

*rt£*LT^£o £ft*IBl5l;i^i\ i£^Xft}^—?m 
^2 l t#yX/KO{t«ttr«Sr**.5T Ku^irtcJ: 
t), x — *'<*l 9<ofB*3& s *5eSix-5o ^— 1 
9li^-f y^lHlK2 OtcJ:!? 2 tf $/ Wo^bl tf v M> 
i§iR£*t, iRStlfcfi^Jly^ny^i 2l:A 
T Ki^^*!>^^ 1 7&T y?*t?> b£tiZ> 

•^705'7'i 2a>aa*iiH2lc^-rj:5ft^ 

-r ^yn*7 7ffit 1 3i:j:D^^S;t57y y ^ 
7Py/i 1 1-— ^ists^n^o i^^tw^-r spinas 2 

OliT K^fy^l 7<D*-r y — fS-J§-Sr#H-r£# 

/^i 9<Dt>?—jj<Dir--?in-£r%:m$i~f : bo mm^* 

*f y^-[El»2 0 (Officii:/ y y^l 2(CA^I^ 

T K^*»?y^ 1 7^7i//^!)yh^^i: 

»fc*it<saisixfc«, 7y ^7n 7 yi 2(om^(iO 

[0 0 1 2] 2fetZ-t l/^^[H]K9(i^y y^py^l 

0, 1 HcE«*tufcW«l(cSei\ x</u^«^-jgfeiHlK 
7*D^/i'X{S-B-a~cS:3BRi"5 0 :oii7!ly^7 
05/710, 1 1 icieWSttfcW*^' 0 0' O^&ii 
ff-§-S:U*U*t\ ::*C7!l^7oyyi0, 11 

trfS1g$tt/bfS#ft?5^ 11' co^y</u^{i-^ c ^iliR 

1, /^/u^«#c iire»«-»*s«asifiB*iwjt-r5*T- h 

*,T* s 9«F«w(ilES*-T-4S:»m-rs„ EEmiSH^ 
<03E«m8Elijfe«miE»*lfiIK3 3&^iE«*^-4. ON 

^^fc h7y^^ S^bffiti. »«ttSE(ilF*y-f 
o X/Em^T- 4 I^Sl^D S ^5«JERJB(iia 2 (DJEm^T- 
r<DKttsKHg*5/Ea* ; F-4lc:finaD$*tSt, EE«* : T-4 

[0013] ftlcaiRSttfe^/U^ftflr^b^^ (7 

yy^P^^io, 1 1 lrf^1g$^^fc^f^ , io' 



(4) 



$fffl¥-6 - 8 4 2 8 



*fifp««-c- h ? $ 5 * O NJ&»?> O F F Ct 
l*Sfc«>* h5>-i/^^ 5<OOFF«fiBEfi5B : ?-4^0 
3t«lifT:b*Lfti,\ Sfctttl*fih9^^5^0F 
F Sfrfci #to®E£ v b fc-TS jrBlbff **ofi:*>T3& s 

mm* 4 ^epan s *v6 wEftjsffaia 2 {w^-rjEm^ep 
7oyho, 1 1 dieted tiffs' oi' *&) t 

mmx-hZo roJ:5l2:«ft-6»*BJ*D«ffiS:»oKB 10 

4 irfn^D-r 5 r ^ * 9 ee««-t- 4 <d» 

[0 0 14] £Jl±*38M<0|l1te«^ov^-CBllHU-C#fc 

[0 0 15] 4fc#5S?BT*tt#/X/uft^**:B]*D«ffi 

a. = 5, hisififcu *S£SW^-=:x h-Cy-T^?/ KSrflf 
J*i-5*&* 5 *>-6 0 B6£>3 0 lliyX/K 3 0 2(1^ 

ftra/s<o»&teia 7 iw^-resu:«-^- * hm^^m 

«EE^r^^-r6o 0 7O4A, 4B„ 4Cfi#*^=y 
hA, B. C<oy X/McStJCE-rSlEIKR-T-. 4 0 1I1A 
ND^-hs 4 0 2, 4 0 3H7i)y^7oy^lsIS, 
4 0 4tt7yf«t, 4 0 Sfiep^—^ff-SK 406 
A, 4 0 6B. 4 0 6 Cliir U^^EeISS, 4 0 7 A, 4 
0 7 B 4 0 7 cnf-fr&^—ry ^^Wft^JBtSS 

i f ft»sua*-rsiatgiHiK, 4 0 8ii->7h^oy 

ir ^[eIS§4 0 6 A, 4 0 6 B, 4 0 6C 40 
(^IEtg[HlS§4 0 7 A. 4 0 7B, 4 0 7 C IC J; 9 

o 2lclstg$^^fc^^^7 :^ -^^I■^^ , i* 

wars. 

[0 0 16] K«:t*oS13p»Bt-*3t^ 



tt*fefil-^V^«FttdS»ft9^^^ft3& s *ft!?. fe^ 

fts**ffl*D«ffi&Hasuft»ixtffte>ftv\ ^tntcfr 

MRU Hl*D**«ffi*rlRS"r5o 
[0 0 17] 

[*W£>3»*] *3BWW:, UR^yX/PSr^r-fe^v^ 

^-reia^ft^&i-J: «k >r :^**-jei;iu 2cffi 

hfitfM >-^SC0f^eo#^ig:®L/c|i5D D p©ft5: 
^ li«35J»P,tt-5Seffift>f ;/ K 

*fl3^5»gl;io^-cwu #wv*-e>r:^jB*j&s»ft 
#fi<7>>f v^jB**— JtJcb/EifeSSitto^v^iftfnStft 

[13 2] ^^m<D^ *Jzcy h^PP^^y K<??SEIb* 

[B3] 3feS«lE»fe[H]KO— «Sr^+H. 
[B4] ✓^xfS-»J8*lH]K<0— «Sr^-ria. 
[05] ROMW7K^fcf-^4:^tH, 

[0 7] ^=^y bffif&Wj^t h^Rl^— y 



3 




4 




5 


I#Mh7y^^ 


6 




7 




9 




1 6 


ROM 



(5) 



%ffflsf6-8 4 2 8 



[01] [H4] 




[B2] 



[03] 



114 







1 


2 


3 


4 






0 


1 


2 


3 






0 


1 


0 


1 


0 


1 


0 


1 




3?*-* 1 

2 


0 
0 


0 

1 


0 
0 


1 

1 


0 
0 


1 
1 


0 
0 


1 

0 





(6) ^¥6-84 28 



[B7] 



, u 



3 
■4- 



4A 4A 



4B 4B 



40u\ • 




40 7 A 



407 B 



4070^ 



